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Impact of electricity infrastructure development and use across different 
earth system components

Black Marble Nighttime Lights, M. O. Román

Assess the spatial distribution and degree of electricity access 
deficits and explore how future electricity supply— to close those 
deficits and meet growing demand— will impact emissions.

Nightlights-Based Assessment of Global Electricity Infrastructure and Future Emissions to Meet Growing Demand

Objective:
• Assess electricity access and reliability 
• Assess unmet demand in low access areas
• Assess how future demand over these areas will 

evolve under different socioeconomic and climate 
futures

Proposed Research

U.S. Decadal Survey for Earth Science and Applications from Space (ESAS), E Stokes



Black Marble NTL
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Training temporal dependence in NTL
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Towards Global Electrification reliability from Black Marble Nighttime Lights and Machine learning

Next Steps/ Outcome:
• Global per-pixel estimates of electricity reliability, 
• power access frequency and consistency



Urbanization 
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Next Steps:
• Quantify annual electricity 

demand that was consumed, 
considering intermittency from 
NTL Reliability.

• How electricity demand for low 
and no access areas evolve, 
given different socioeconomic 
and climate futures?
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